Introduction to Student Participants
Participation in a Science Day should be a rewarding experience. It offers an opportunity: 1) to learn and practice the principles of scientific research, 2) to meet others interested in scientific study, and 3) to earn recognition for academic excellence. Thus, those involved should not be limited to the gifted, although all should be aware of the long tedious work involved in scientific investigation. Accurate prediction of a student's potential is impossible until he or she has attempted a project a number of times. Most will not achieve perfection on the first attempt, but proficiency will come to those who are persistent.
When issues arise that are not covered in these standards, the student or teacher should seek guidance from the latest edition of the Rules for the Intel International Science and Engineering Fair. (See http://student.societyforscience.org/internationalrules-pre-college-science-research). For specific rules or questions, please email: SRC@societyforscience.org Teachers, other professionals, scientific organizations, industries, and parents can and will give much valuable aid if the request is made in the proper way. Reasonable response time, courtesy, and consideration coupled with sincere expressions of appreciation will eliminate many of the rough spots for a young scientist. Remember, others may advise and give aid, but they must not do any work for the participant.
II. Scientific Inquiry vs. Technological or Engineering Design Projects
Just as scientific inquiry projects require: 1) the identification of a problem or question and 2) a proposed hypothesis that might offer a solution to the problem or answer the question, so too, engineering and technological design projects require: 1) a problem or needs statement and 2) a design statement that identifies such limiting factors and criteria for success or meeting the design as cost or affordability, reliability (mean time between failure MTBF), material limits (strength, weight, resistance to corrosion, color, surface texture, ease of manufacture or reproducibility), operating environment or conditions (temperature, humidity, barometric pressure, caustic condition), ergonomics (human factors), health and safety and general ease of use or operation.
In a manner similar to the development of methods used to test a hypothesis, engineering and technological design projects must test the "design statement" to see how close the prototype, for example, comes to meeting the design criteria. A prototype developed for an engineering or technological design project must achieve stated design objectives and satisfy specified constraints. Generally, the results of an engineering or technological design project will describe the extent to which the prototype met the design criteria. An inquiry project shall state the extent to which the results derived from experimentation validate or invalidate a hypothesis. Thus a hypothesis is to inquiry as design is to engineering and technology. In all cases, the students must present the results of repeated trials. Use the figure below to determine whether your project is testing a hypothesis or a design/engineering.
Scientific inquiry vs. technological or engineering design projects
III.
General Information a) Grade Levels
Participants in local science days may be in any grade level. Each Junior Academy Council District Science Day has the option of accepting participants in grades 5-12 or 7-12. Participants must earn a superior rating (36-40 points for individuals; 45-50 points for teams) to submit their projects to the next-in-line science day. District and State Science Days operate on a quota system that may further limit participation even if some students at a preceding science day received superior ratings.
b) Adherence to the Standards by Teachers
Teachers promoting local student research projects and conducting local science days leading to District and State Science Days, are expected to have their students follow the official Science Day Standards outlined here. Included in these Standards are the Judging Criteria for both Individual and team projects that teachers should use locally and that must be used at all District Science Days. The Ohio Academy of Science discourages the assignment or use of special points or a scoring rubric unique to local science days, and does not permit their use by District or State Science Days.
c) Project Duration
A student research project shall be used for only one year. It must not be repeated nor given to another person to represent his or her work. Each student may enter only one project which covers research done over a maximum of 12 continuous months between January of the year before the Science Day and May of the year of the State Science Day. A project may continue only if it involves new or revised objectives, hypotheses or methods, and presents substantially new or different results each succeeding year.
d) Sampling and the Use of Statistical Analysis
Projects must provide adequate sampling and analyze results using statistics. This may require a great deal of time and many trials. Due to the nature of projects, it is not possible to state minimum sample sizes. Science or mathematics teachers, mentors, or advisors should be consulted to determine an adequate number.
Almost all scientific research involves statistics. A scientist should not draw a conclusion based on a single measurement or observation. Scientists usually repeat the same measurement three or more times, and use statistics to express its reproducibility or significance. If the term "significant" is used, then the actual statistical test of significance must be stated. Other scientists may repeat the research to see if they can replicate the stated results. Sampling of subjects is of utmost importance. Students doing behavioral studies using vertebrates should learn what is the minimum number of subjects needed for adequate sampling. In project abstracts and reports always state the number of trials or the population samples as (N=number). e) Policy Statements: Preventing, Detecting and Penalizing Plagiarism in Science Projects:
 Any claim of plagiarism in a project made prior to, during or within one week after State Science Day shall be judged as usual, but all scores, ratings, and awards shall be retained until a review of the project is completed by the Academy office and/or its delegated inspectors. If the project is found to be plagiarized, the registration fees for State Science Day as well as awards and ratings will be forfeited. The district and school from which the project originated will be contacted. The student(s) future project(s) will be required to pass a review prior to presentation in any Academy Science Days. Students shall be admitted to only one District Science Day per year. District Science Days shall not accept duplicate projects from the same school. To be eligible for a District Science Day, a student shall earn a superior rating from participation in a local science day. A student at a school that does not have a local science day or a home schooled or virtually schooled student shall earn a superior rating from participation in a local science day at any public or non-public school within their school district that is based on where the student lives. If no science day exists within their school district, the student may participate in an adjacent local science day within the same or adjacent OAS District with continuation, if eligible, at the student's local OAS District Science Day. A virtual school may hold a real local science day for all of its students who reside within a county or all counties of a District Science Day.
A local science day is expected to use the same forms, follow the same rules and criteria on safety and judging as the District and State Science Days.
Each District is expected to accept only students who live in the boundaries of the District, with the exception of existing agreements between districts.
Under unusual circumstances, the director of the home district may request the director of the temporary district for permission for one or more students of the home district to participate in the temporary district for one year only. The director of the home district must contact the director of the temporary district directly in order for the request to be made and permission be granted. Specifically, the director of the temporary district will NOT accept requests for transfer by any representative other than the director of the home district.
If permission is granted, the home district will send to the temporary district one (1) accommodating judge for every three (3) accommodated students sent, with a minimum of one (1) accommodating judge. If permission is granted, the accommodated student will: 1) pay their fees to the temporary district, 2) be eligible for prizes from the temporary district, at the discretion of the temporary district director, and 3) be counted in the State Science Day quota for the temporary district, at the discretion of both district directors, if they are eligible to go to State Science Day. The only exception is they will not be eligible to participate in the Regional Science and Engineering Fair (RSEF) at the home district if not permitted by the affiliation agreement of the RSEF with ISEF.
l) Eligibility for District Science Day Under Extraordinary Circumstances
The intent of this policy is to accommodate extraordinary instances where it is not possible for a student to participate in a local science day. Using the Judging Criteria in the Science Day Standards, District Science Day Directors shall determine the eligibility of the applicant to participate in the District Science Day in extraordinary instances: 1) Where admission to a local science day is prohibited by public or non-public schools within their own district or in an adjacent school district, 2) where there is no local science day at a public or a non-public school within his or her district or in an adjacent school district. Students in groups (1) and (2) 
To meet the District's quota, 5 th and 6 th graders will be granted eligibility to SSD as follows:
o 40 points for grades 6 through 5 o 39 points for grades 6 through 5 o 38 points for grades 6 through 5 o 37 points for grades 6 through 5 o 36 points for grades 6 through 5
o) Preparation for State Science Day
District Science Day Directors shall make special efforts to meet with all eligible students, parents and teachers or mentors well in advance of State Science Day to coach and prepare students for participation in State Science Day. Special emphasis shall be given to display rules, quality of abstracts, data analysis and display, and report writing. Lottery: If there are more student projects than spaces available within the quota, a lottery shall be used to determine the projects selected. E.g. if there are twenty ( 20) 7 th graders each with 37 points, but only ten (10) slots, a lottery would be held to determine the ten (10) projects to fill the quota. Alternates shall be selected according to the above policy too. The District quota shall be filled equally based on the above policy for both individuals and teams participating in the District Science Day. Duplicate projects from the same school will not be accepted. 
IV. Required Material

Required Research Report
Each project must include a research report covering in detail all of the work, references consulted, and acknowledgement of assistance received. The experimental data, statistics, notes, and computations should be recorded in a Project Data Book/notebook. The report should include a description of the work, the results, and the conclusions. This report should follow an accepted form of technical reporting and be checked for correct punctuation, spelling, and grammar preferably by an English teacher. If possible, the report should contain illustrations in the form of photographs, sketches, graphs, data tables or charts that contribute to the effectiveness of the material presented. The Ohio Academy of Science recommends the following format for sections of the research report:
o Title Page including the date and name of student o Plan prior to beginning their experimentation or research trials. Modifications in the plans are permitted during the process of research. The modifications must be prepared and dated as a Research Plan. If the modifications involve new protocols that must be approved before experimentation, it must be approved before the student resumes experimentation. The initial research plan must be kept if any data obtained before the modification will be used in the final project. A student research plan shall include: 1) The name and address of each student involved in the research, 2) The teacher's name or name of research supervisor, 3) Whether the project is a continuation of work or a new project, 4) Where the work will be done (home, school, research institution, industry, or in the field), 5) The project title, 6) The research question (s) or problem, 7) The hypothesis or technological design statement, 8) The experimental methods or procedures, and 9) At least five major references specifically applicable to the proposed research; e.g., science journal articles, books, or internet sites. For internet sites, research plans must cite the complete URL, a title of the report, the name of the author if known, and the date of the publication or update of the site.
If the proposed research involves vertebrate animals, then the Research Plan must also: 1) provide a detailed justification for their use, 2) briefly discuss non-vertebrate alternatives and 3) give an additional animal care reference for the species being used. 
The Intel International Science and Engineering Fair Forms
The documents for the Intel ISEF are available at http://www.societyforscience.org/isef/document and at http://ohiosci.org/statescience-day-forms/ procedures of a particular year must be used by all students who participate in District and State Science Days of the same year. These rules require adherence to special student research protocols and supervision, including prior approval of student research projects by local Scientific Review Committees (SRC) or, in the case of human subjects, Institutional Review Boards (IRB). Local schools must appoint and manage these committees. Depending upon the project(s), committee members must have sufficient professional expertise by way of education and experience to review both human subjects and non-human vertebrate projects. When in doubt, review all projects and contact info@ohiosci.org.
V. Judging Information a) Instructions to Judges
The attitude and conduct of the judges determine the success of any Science Day Activity. Therefore, it is vital that each judge understands thoroughly his or her duties and obligations. All judges need to have a genuine interest in young people combined with a desire to offer encouragement and guidance in their efforts to pursue learning in the various fields of science.
Students shall have an opportunity to present their project to two judges, one of whom (where possible) should be a K-12 teacher. This may be achieved as a team of judges or separately, with the scores averaged. Although judges should discuss the performance of the student, each judge shall score independently of the other judge and shall not reveal the scores to the other judge(s) or to the student. Only Science Day officials may inform the student of the scores or ratings after judging. o Judges should introduce themselves upon approaching a student and attempt to establish a friendly rapport to help reduce the participant's tension. Judges are expected to be exceptionally courteous to all students.
o The student should first be asked to give her/his oral presentation of the project while judges listen carefully to the complete presentation. Secondly, the student is expected to answer questions about her/his work on the specific problem. It is also proper for Judges to ask questions within the discipline or subject matter involved at the student's level of learning.
o Judges should feel free to question the participant on the materials and tools used, the methods of construction, terms used, the sources of information, and the amount and type of assistance enlisted in the preparation of the project.
o Judges should take an active part in the evaluation; silence may be interpreted as disinterest or boredom, which can have a very discouraging effect on the participant.
o Judges are required to check through the abstract, the research plan, and research report to determine their quality. A check of the references will assist in making fair determination of the scope and depth of the literature search. The quality and quantity of the references should be taken into account to evaluate the student's research methodology.
o Judges should determine the span of sustained interest in the particular field of science, as well as the approximate amount of time spent in developing the project being evaluated. Some premium should be granted for considerable extended interest and effort to encourage this quality of persistence.
o Judges are to review the Project Data Book/notebook/logbook for the project. Note the number of entries, the dates, as well as the number of subjects or specimens used. Is the number adequate to generalize to the larger group what the sample is intended to represent?
o Judges are expected to write statements to the student/s in a professional manner on the back of each score card. The scorecard will be returned to the student thus the comments should reflect reasons for the rating, as well as suggestions for improvement.
o Judges are expected to discuss the final scoring of the project a considerable distance from the participant, since disclosure of scores is delayed until judging is completed.
b) Judging -The Process o Two judges will judge each project for the Ohio Academy of Science ratings. o If each judge grants a total score within any one rating category (Superior, Excellent, Good, or *Satisfactory), that specific rating (Superior, Excellent, Good, or *Satisfactory) will be granted to the student and no re-judging is permitted.
o Re-judging is automatic and is permissible only if all three of the following conditions apply:  The judges final ratings are in different categories,  The average of the judges' scores is in the lower category, and  If the judges differ in their total points by more than five points.
*Satisfactory category is not used at State Science Day g) Provisional Judging Policy
If a project is not registered for State Science Day, but the student (or team of students) presenting that project arrives at the judging hall expecting to have the project judged, then the following procedures shall be followed:
1.) The Director of the Junior Academy Council (or designee) shall meet with the student (or team of students) to determine whether there appears to be a legitimate reason for the student(s) to believe that the project was registered for State Science Day. Students shall be given the benefit of any doubt and the rationale shall be recorded in the State Science Day Report.
2.) On the recommendation of the Director of the Junior Academy (or their designee), the project shall be assigned a space, and a team of two judges shall be recruited to judge the project, according to the guidelines of the Ohio Academy of Science.
3.) The student(s) shall be informed that the judges' rating is provisional. The student(s) shall not receive the judging cards or certificate(s) at State Science Day.
4.) After State Science Day, The Ohio Academy of Science shall initiate an inquiry to determine whether the failure to have the project registered was due to an error made by The Ohio Academy of Science. In that case, and only that case, the results of the project's judging shall be considered official: the student(s) shall be sent the judging cards and certificate(s), and the results shall be included in the records of The Ohio Academy of Science.
5.) Any project that is judged provisionally according to these rules shall not be eligible for special awards.
6.) A school's eligibility for The Harold C. Shaw Outstanding School Award shall be determined at State Science Day without regard to any provisionally judged project. In particular, for the purposes of a Shaw Award, a provisionally judged project shall not be included, in any fashion, in the school's total participation at State Science Day. If a school does not receive a Shaw Award on the day of State Science Day, but at least one project from that school subsequently has provisional judging made official, then that school's eligibility for a Shaw Award shall be reconsidered. If inclusion of the new official results makes the school eligible, then the school shall receive a Shaw Award.  Have no prior involvement with the participant or project  Adhere to all Ohio Academy of Science Guidelines  Judge students against CRITERIA not against other students  Listen carefully to student's complete presentation  Be attentive and courteous to students at all times  Evaluate theoretical and applied projects without bias toward either  Provide written, constructive criticism and suggestions for improvement  Seek written permission from students to photograph them  Not photograph students or projects during judging  Avoid discussion of ratings with others prior to public release
